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Dear Aaron: 

This l e t te r  i s  t o  t r y  t o  communicate some of my thoughts on the  
re comb inan t DNA problem. 

I th ink  t h a t  t h e  dec is ions  on handling t h i s  technology must be 
made from a very conservative, se l f -defens ive  po in t  of  v iew.  
Publ ic  opinion and governinental p o l i c i e s  are c l e a r l y  moving away 
from unquestioning approval of all ac t ions  of biomedical s c i e n t i s t s ,  
as evidenced by t h e  Boston cases and p o l i t i c i z e d  s e t t i n g  of 
research p r i o r i t i e s .  

It i s  very s i g n i f i c a n t  t h a t  i n  popular art the re  are two s te reo-  
types of  t h e  research s c i e n t i s t ,  which are d iame t r i ca l ly  opposed 
t o  each o ther :  t h e  b r i l l i a n t ,  s e l f - e f f ac ing  servant  of mankind 
(Arrowsmith, t he  mythologized Jonas Salk, Albert  Sabin i n  many 
p a r t s  of t h e  world), and the  equal ly  b r i l l i a n t  mad s c i e n t i s t ,  
beginning with D r .  Frankenstein and presented i n  hundreds of 
sc ience  f i c t i o n  movies on b r a i n  t r a n s p l a n t s ,  immortality serums, 
and monster c rea t ions .  
r e f l e c t i o n  of the  sad fact t h a t  i t  is  f a r  easier f o r  an artist 
t o  make evil  i n t e r e s t i n g  and e x c i t i n g  than it  is  t o  make 

t h e  mysterious wi th  extreme a t t r i b u t e s ?  O r  i s  i t  an expression 
of an a t t i t u d e  t h a t  w e  s c i e n t i s t s  dare ignore only a t  g r e a t  
r i s k ?  I suspect t he  l a t t e r  is  t rue .  

Is t h i s  paradoxical v i e w  only a 

goodness" worth looking a t  twice? Is it  an example of endowing 11 

Where is  the  d iv id ing  l i n e  between Arrowsmith and D r .  Frankenstein? 
A t  what unhappy po in t  does t h e  pub l i c  decide t h a t  t h e  mad 
s c i e n t i s t  s t e r eo type  is  t h e  t r u e  one? 
on motivation: t he  hea ler -sa in t  has no ego; the experiment pro- 
duces monsters when i t  i s  done t o  s a t i s f y  t h e  s c i e n t i s t ' s  ego. 

The answer of course hinges 
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What I a m  saying i s  t h a t  I th ink  the re  i s  a g rea t  p o t e n t i a l  
undercurrent of d i s t r u s t  of t h e  biomedical s c i e n t i s t ,  which 
has  been only dimly recognized. 
nuc lear  p h y s i c i s t  is the precedent; t he  avalanche of medical 
e t h i c a l  problems r a i sed  i n  the  pas t  few years i s  an ind ica t ion  
t h a t  t h e  p o t e n t i a l  impact of biomedical research is widely 
recognized. 
r ep resen ta t ives  decide t h a t  t h e  biomedical community has been 
h y p o c r i t i c a l  i n  making i t s  l i f e  and death decisions - t h a t  
i s ,  t h a t  w e  are a c t i n g  t o  f u r t h e r  o u r  own ego i n t e r e s t s  whi le  
j u s t i f y i n g  our  ac t ions  by c i t i n g  the  commc good (i.e., t he  
h e a l e r  s a i n t  is  unmasked as the  mad s c i e n t i s t  in disguise)  
w e  are i n  f o r  a v io l en t  reac t ion .  

The danger posed by t h e  

The minute t h a t  t h e  pub l i c  and  i ts  governmental 

I th ink  t h a t  t h e  major guiding p r i n c i p l e  i n  dealing wi th  
these  problems involving unevaluatable t h e o r e t i c a l  r i s k s  is:  
W e  must be s u r e  t h a t  a l l  poss ib l e  measures are being taken t o  
assure  t h a t  any conceivable damage is  f a r  less than the  
foreseeable  bene f i t s .  
t hese  terms : 

Think of a r i sk-benef i t  ana lys i s  in 

Risk Benefit  - 
Known or l i k e l y  A C 
The0 ret ical  B D 

The comparison must be between D and A, not A-Cy B-C, o r  B-D. 

To minimize D/A,  ways should be sought t o  make D=O. 
r equ i r e s  moving slowly, one s t e p  a t  a t i m e ,  based on what is  
known t o  be without r i s k .  

This 

I th ink  t h a t  a research program, whose objec t ive  is  t o  develop 
a "risk-free" bacterium-plasmid s y s t e m ,  i s  the  way t o  go, and 
t h a t  t h e  moratorium should s t a y  in e f f e c t  u n t i l  t h i s  goal is  
a t t a ined .  Given t h e  knowledge and technology i n  b a c t e r i a l  
gene t ics ,  I would imagine t h a t  many non-commensal b a c t e r i a  
could be  found car ry ing  s u i t a b l e  plasmids t h a t  cannot be 
t r a n s f e r r e d  t o  commensals, and t h a t  t h e  d e t a i l s  of these  
systems could be worked out  and a prototype s e l e c t e d  wi th in  
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two years.  Given such an organism toge ther  with research 
da ta  on how i t  a c t s  when fed t o  and in j ec t ed  i n t o  mammals, 
the f i e l d  could be opened completely, without: committees, 
inspectors ,  l i censes ,  and t h e  rest of the  horrors .  I don't  
think t h a t  two years ,  o r  even f i v e ,  would be too high a 
pr ice .  

Sincerely yours,  

Chief, Laboratory of Vira l  

National I n s t i t u t e  o f  Allergy 
Diseases 

and Infec t ious  Diseases 


